Study Design: This observational cross-sectional study included fifty persons who were enrolled for coronary angiography due to suspicion of coronary artery disease at Cardiac Catheterization Unit, Department of cardiology, Benha University Hospital from february 2016 until august 
Introduction
Coronary artery disease (CAD), secondary to coronary atherosclerosis, is the most common type of cardiovascular disease and leading cause of death globally. Understanding the underlying molecular and cellular mechanisms may contribute to the prevention of cardiovascular diseases 1 .Atherosclerosis is a chronic inflammatory disease characterized by the accumulation of lipids and inflammatory cells in the vessel wall. Inflammation and immune responses play an axial function in all atheroscleroticphases starting from preface of the fatty streak ending in acute coronary syndromes (ACS) eruption 2 . MicroRNAs (miRNA-155) are small noncoding RNA molecules that negatively regulate gene expression by triggering either translation repression or RNA degradation 3 . They are leading components for many cellular processes. MicroRNA expression was described to betissue-specific, firmly adjusted during embryogenesis, and overexpressed/underexpressed in different pathologies, including cardiovasculardiseases 4 . To date, about 2000 microRNAs have been detected. Human genome consist of large number of microRNA genes accounting for 1-5 % of all predicted human genes and mammalian microRNAs are known to regulate approximately 30 % of all protein-coding genes 5 . MicroRNA155 is widely expressed in various cells, such as T cells, Bcells, mononuclear cells and endothelial cells. As a multifunctionmicroRNA, it is extensively involved with the differentiation,proliferation and apoptosis of many cells, and the development of many tissues.
MiRNA-155 can inhibit inflammatory responseand affect lipid uptake in macrophages through regulating othertargets 6 . In this study the levels of circulating microRNA-155 in patients with chronic stable angina were measured. In addition, the impact of microRNA155 on the severity and extent of coronary artery disease was evaluated. Exclusion Criteria Were: Evidence of acute coronary syndrome, left ventricular ejection fraction ≤ 30%, subject receiving or scheduled to receive chemotherapy of malignancy, subject receiving immunosuppressant therapy and/or has known immunosuppressive or autoimmune disease, patients with acute or chronic inflammatory disorders, subject with documented or suspected liver disease, known renal insufficiency.The study was approved by the Local Ethics Committee and all study participants gave a written informed consent before enrollment .
Annals of Applied

I Baseline Evaluation:
Baseline evaluation included review of medical history including demographic data (age,sex) and risk factors of CAD(diabetes mellitus, hypertension and smoking),analysis of cardiac symptoms, cardiac medications and comorbidities, clinical examination and 12-lead ECG were done. II Coronary angiography (All patients underwent elective coronary angiography using standard Judkin's technique by femoral approach 7 . Each major epicardial vessel was visualized in at least two orthogonal projections to detect the degree of luminal stenosis;percent diameter stenosis was determined by using quantitative coronary angiography (QCA).
Ginsini score (GS) calculation:
The Gensini score (GS) was used in the present study to assess the burden of coronary atherosclerosis. This was done as described byGensini GG in (1983): [The GS system yields a qualitative and quantitative evaluation of the coronary angiogram. The score grades the narrowing of the lumen of the coronary artery as: 1 for ≤25% narrowing, 2 for 26-50% narrowing, 4 for 51-75% narrowing, 8 for 76-90% narrowing, 16 for 91-99% narrowing and 32 for total occlusion.Next, this primary score was multiplied by a factor that took into account the importance of the position of the lesion in the coronary arterial tree: 5 Detection of miRNA-155 by real time reverse transcription polymerase chain reaction (RT-PCR) was performed as follows 1-RNA extraction:-Using the miRNeasy Mini Kit Qiagen according to the manufacturer's instruction RNAs were extracted from plasma samples. 200 μL of splasma were mixed with 1000 μLQiazollysis reagent and incubated for 5 minutes at room temperature. Then 200 μL of chloroform were added and the tube was vortexed vigorously for 15 seconds. After 3 min incubation at room temperature, the tube was centrifuged at 12,000 X g for 15 min, in which the sample separated into 3 phases. 350 μL of the upper aqueous phase was transferred into new collection tube and mixed with 900 μL of 100% ethanol. About 700 μL of the sample were pipetted into an RNeasy Mini Spin column in a 2 ml collection tubes and centrifuged at 800 X g for I5 Sec. at room temperature. Then the flow through was discarded. Specimen was washed three times with 700 μl of RWT buffer and 500μl of RPE Buffer respectively through centrifugation at 8000X g for 15 sec. Finally RNA was eluted using 50 μL R Nase-free water after centrifugation for 1 min (≥ 8000 X g).
2-Reverse transcription:-Using the miScript II RT Kit according to the manufacturer's instruction extracted RNA was reverse-transcribed into cloned DNA. The reverse transcription master mix were prepared on ice as follows: 2 μL of 10 x miScriptNucleics, 4μL of 5 x miScriptHispec buffer, 7μL of RNase-free water, 2 μL of miScript Reverse Transcriptase Mix and 5 μL of Template RNA. The total volume was 20 μL/reaction. Template RNA were Added to each tube containing reverse transcription master mix. Then mixed gently, briefly centrifuged,, incubated for 60 min at 37°C, then incubated for 5 min at 95°C to inactivate miScript reverse transcriptase mix in Veriti thermal cycler applied biosystem.
3-RNA quantification: PCR quantification was performed with PCR (
Step One real time PCR, Applied Biosystem ) PCR was performed using miScript SYBR Green PCR Kit supplied by (QIAGEN) according to manufacturer instructions.The primers for micro RNA-155 and housekeeping gene were supplied by Qiagene. Fluorescene measurements were made in every cycle. The cycling conditions used were as follows: PCR initial active stepat 95°C for 15 min, then 40 cycles which includes denaturation at 94°C for 15s, annealing at 55°C for 30s then extension at 70°C for 30s. The normalization control used was SNORD 68.StepOne software was used for quantification and expression of miRNA 155 as relative miRNA level compared with a SNORD68 gene according to the 2 −ΔΔCt method 9 .
Statistical analysis : The collected data were summarized in terms of mean ± Standard Deviation (SD) and range for quantitative data and frequency and percentage for qualitative data. Comparisons among the different study groups were performed using the Chi-square test (χ 2 ) and Fisher's Exact Test (FET) to compare proportions as appropriate. The Student t-test (t) was used to detect mean difference between two groups regarding parametric data and the Mann-Whitney test (z) was used to compare two non-parametric data.Comparisons between more than two groups were carried out using the Kruskal Wallis test (χ 2 ) regarding non-parametric data. The Spearman correlation coefficient (rho; ρ) was used to test the correlation between micro RNA-155 levels and studied parameters.Receiver Operator Curve (ROC) analysis of micro RNA-155 as a diagnostic test for stable angina patients was carried out and the Area Under the Curve (AUC), the best cut off point and the corresponding sensitivity and specificity were determined. The corresponding P-values were obtained. A P-value < 0.05 was considered statistically significant (S), a P-value < 0.001 was considered statistically highly significant (HS), while a P-value > 0.05 was considered statistically non-significant. The statistical analysis was conducted using STATA/SE 11.2 for Windows (STATA Corporation, College Station, Texas).
Results
Study Population: The mean age was 54.56±10.26 years (57.57±9.35, 53.05±8.01, in patients and control group respectively. P= 0.08). 54% of the study population were males (63% vs 54% in patients' and control groups respectively, P= 0.10) and 46% were females (37% vs 60% in patients' and control groups respectively, P= 0.10). 50% of the study population were hypertensive (57% vs 40% in patients' and control groups respectively, P= 0.25). Persons with history of diabetes mellitus represented 50% of the study population (47% vs 55% in patients' and control groups respectively, P= 0.56). 18% of the study population were smokers (23% vs 10% in patients' and control groups respectively, P= 0.12)[ Table 1 ]. V Micro RNA 155 and Gensini score: We reported a strong negative correlation between the level of microRNA 155 and the Gensini score (r= -0.87, P < 0.001)[ figure  2 ]. On dividing the case study group into four quartiles according to Gensini score there was a statistically significant gradual downregulation in microRNA 155 (P value < 0.001) with significant decrease in the third and fourth quartiles compared with the first quartile group (p<0.001) and significant decrease in the fourth quartile compared with the second quartile group[ Table 3 ]. VII Diagnostic performance of Micro RNA 155 for atherosclerosis: Roc curve analysis of microRNA 155 for the prediction of severity of coronary atherosclerosis shows 86.67% sensitivity and 80% specificity with 87% positive predictive value and 80% negative predictive value and the area under the curve was 0.9567 and best cutoff point value of 1.43 suggesting that microRNA 155 may act as a marker of severity of atherosclerosis [ Figure 3 ]. (HS) †Significant differences compared to GENSINI score <18 ‡Significant differences compared to GENSINI score 18-<31 
II Baseline investigations:
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Annals of Applied Bio-Sciences, Vol. Aiming to studythe impact of miRNA-155 levels on both the severity and extent of coronary artery stenosis assessed by coronary angiography and the Gensini score, wecompared the relative expression of miRNA-155 in a group of chronic stable angina patients with a normal matched group proved by coronary angiography.
In the present work, we dealt with two groups of patients, a normal control group (20 individuals) and a group of chronic stable angina patients (30 patients). The two groups were matched with no significant difference regarding age, sex, history of hypertension, history of diabetes and history of smoking. Also there was no statistically significant difference between the two studied groups in levels of cholesterol, triglycerides, HDL, and LDL.
In addition, there was no significant difference in ejection fraction between the control group and the stable angina group with a P value 0.29. In accordance with our aim, the microRNA 155 relative quantity was significantly lower in the stable angina group than in the control group.
These results coincides with Fichtlscher et al. 12 who performed a study designed to assess the suspected prognostic role of micro-RNAsin stable CAD. They studied the miRNA profiles in 16 subjects,only 8 of them were stable CAD patients.All participants received the indicated treatment. The results of the studyrevealed elevation inthe cardiomyocyte-enrichedmiRNAs(miRNA-133 and miRNA-208a) in the patients' group. On the other hand, significant decrease in plasma levels of endothelial cell-enriched (miRNA-126, miRNA-17 and miRNA92a),vascular smooth muscle cells associated (miRNA-145) and inflammatory cell-enriched (miRNA-155) were observed in the patients' group. Larger studyby the sameauthor confirmed those results.
The results of the present study are also in accordance with that of Zhu et al. 13 who performed a study on 110 patients. In that study, the expression patterns of miRNA-155 in Peripheral blood mononuclear cells PBMCs of the CAD group was significantly lower than that of the non-CAD group and the plasma expression pattern of microRNA-155 were in accordance with the pattern in PBMCs; that it was significantly lower than that of the non-CAD (P<0.05).The plasma level of miRNA-155 was lower in patients with SAP, UAP, and AMI than in patients with CPS, whereas no statistically significant difference was observed between patients with SAP and CPS.
These results go in line with Zhang et al. 6 who performed a study to explore the action mechanism of microRNA 155 in atherosclerosis and to study the relationship between miRNA-155 and the severity of CAD and plaque stability. They isolated (PBMC) form blood samples from patients with acute myocardial infarction (AMI), unstable angina (UAP), stable angina (SAP) and chest pain syndrome (CPS) and they found that the expression level of miRNA-155 in blood samples from coronary heart disease patients was much lower than in the blood samples of non-coronary heart disease (P<0.05) and the miR-155 level in the CPS group was higher than in the SAP, UAP, and AMI groups; the differences were statistically significant. This result was also approved by D'Alessandro and colleagues, 14 who found that circulating levels of endothelial-enriched inflammation-associated miRNA-155 are significantly reduced in CAD compared with controls. Also miRNA-155 serves as a negative feedback regulator in OxLDL-stimulated THP-1 inflammatory responses and lipid uptake 16 . Zhang et al. 6 examined the effort of OxLDL on RAW264.7 macrophage and miRNA-155overexpression RAW264.7 macrophage. They found that the viability of the cell in miRNA-155overexpression group was much higher than the control groupand the difference was statistically significant (P<0.05). These results further confirmed that miRNA-155levels declines as CAD progresses and the overexpression of miRNA-155 can inhibit the apoptosis of RAW264.7 macrophage induced by OxLDL.
The important miRNA-155has multiple functions in endothelial cells, not only in the regulation of inflammation, but also in the inhibition of EC migration in response to Ang II 17 . Also it has been found to directly target endothelial nitric oxide synthase (eNOS) mRNA. Collectively, these data highlight the importance of miR-155 in regulating the inflammatory signaling pathways of the macrophage lineage 18 . However, no difference in miRNA-155 expression in patients with CADcould be detected byHoekstra et al.
19
, who didn't use coronary angiographies in the assessment of coronary arteries conditionin their study. On the contrary, Wei et al. 20 performed a study on early stages of atherosclerotic plaques in mice and claimed that upregulation of miRNA155is the way to atherosclerosis and the inflammatory stimulation of macrophages via miR-342-5p.
Variation inmethods used to analyzethe atherosclerotic plaque and different animal models, may be the cause of the conflicting results that obtained by Nazari et al. 21 who assumed that miRNA-155 enhances atherosclerosis by repressing Bcl6 in macrophages. And they claimed that there is a harmful effect of miRNA-155on the atherosclerosis process and plaque stability. Correlation studies revealed highly significant negative correlation between miRNA-155 levels and Gensini scores( representing the severity and extent of coronary stenotic lesions) in patients with chronic stable angina (-0.87, P value < 0.001).
We further divided all patients into four quartiles according to the Gensini score. It was found that there was significant downregulation in microRNA 155 (P value <0.001) among the four quartiles with significant decrease in quartile three and four when compared with the first quartile group and significant decrease in quartile four compared with the second quartile group.
Finding a negative correlation between miRNA-155levels in PBMCs and Gensini score byZhu et al. 13 who analyzed the correlation between miR-155 levels and Gensini scores(-0.663, P<0.001) in all coronary artery disease patients goes in line with our results.And when dividing the coronary artery disease patients into 4 groups according to the number of diseased vessels, they stated that miRNA-155 levels were significantly lower in the patients with two or more diseased vessels compared with those with no diseased vessel (P<0.001) . The relationship between Gensini scores and miRNA-155 in the present study and in other studies suggests that miRNA-155 might have a defensive functionversus atherosclerosisprogression. These results can be indicative of using microRNA 155 as a marker of severity of atherosclerosis.
In the present study, we applied the Gensini scoring system, instead of number of diseased vessels, to assess the extent and severity of coronary stenotic lesions, because in this system, the coronary trees are divided into 15 segments and even mild lesions are also calculated in the final score 22 .
Onpredicting the severity of coronary atherosclerosis using ROC curve analysis, miRNA-155shows 86.67% sensitivity and 80% specificity with 86.67% positive predictive value and 80% negative predictive value and the area under the curve was 0.9567 at the best cutoff point value of 1.43 suggesting that microRNA 155 can act as a marker of severity of atherosclerosis.
When levels of microRNA 155 were correlated with different study variables, it was found that miRNA-155 levels showed significant negative correlation with cholesterol (-0.60, P<0.001), triglycerides (-0.39, P=0.03) and LDL levels (-0.55, P=0.002). These results were in accordance with Zhu et al. 13 who found that, miR-155 levels in all patients were negatively correlated with LDL cholesterol (r= -0.315) although showing positive correlation with total cholesterol. Among many studies investigated the relation betweenmiRNA-155 and coronary atherosclerosis,Zhu et al. 23 reported that miRNA-155 adjusts the endothelial inflammation and migrationinduced by angiotensin II.
On transplanting bone marrow from a mouse with miRNA-155 -deficiency to a hyperlipidemicone, Donners et al. 24 discovered that the deficiency of miRNA-155 inhematopoietic cells promoted plaque formation and decreased its stabilitydeclaringanatheroprotectiverole of miRNA-155 on atherosclerosis.Zhu et al. 25 also supported this protective function of miRNA-155 in atherosclerosis and plaque stability. MiRNA-155 was found to be either upregulated or downregulated in coronary artery disease patients and thus might promote or prevent CAD. These conflicting results of miRNA-155 in the pathophysiology of atherosclerosis related ischemic heart diseases indicate the MicroRNAs, these tiny epigenetic silencing phenomena only recently discovered, are moving close to become a realizable diagnostic and therapeutic focus for coronary artery disease (CAD), and the results presented in this study just may have provided supportive data allowing that work to begin in intent on achieving that goal. Wei and colleagues 27 performed a study on the hypothesis that the effect of miR-155 in macrophages is stage dependent. They found that in early atherosclerosis, miR-155 suppressed macrophage proliferation by targeting colony-stimulating factor-1 receptor and in advanced atherosclerosis, it impaired efferocytosis by downregulating B-cell leukemia/lymphoma 6.They concluded that targeting the relation between miRNA-155 and B-cell leukemia/ lymphoma 6 might be a promising approach to inhibit the atherosclerosisprogression.
Targetingvariant genes implicated in the same pathway process gives miRNAs apotential therapeutic advantage overtraditional therapies as they target a single protein, whileunaffected others canpreserve the pathological mechanism 28 . Haveing specific target in the disease pathogenetic mechanism gives miRNAsa high specificity of treatment. Even with weaker power of inhibition,this high specificity, and the long-lasting effect and widespread of action makemiRNA modulation a more effective therapy compared to traditional therapy 29 .
The present study supported the protective role for miRNA-155 against the progression of atherosclerosis. IncreasingmiRNA levelsthrough a mimic approachcould be now recommended as a considerable therapeutic target. Mimics are double-stranded oligonucleotides containing a (guide strand)identical to the mature miRNA, and a (passenger strand) complementary, or partially complementary strand. The guide strand,loading into the RNA induced silencing complex, act as the endogenous targeted miRNA and block gene expression 30 .
In conclusion, MiRNA-155 was found to be clearly downregulated in studied patients with chronic stable angina. Negative correlation evidenced between miRNA-155 expression and coronarystenotic lesions severityassessed by Gensini scores, boostedthedefensive role of miRNA-155 against atherosclerosis progression.
